Repeated trials with cold-pressor pain were used to (a) determine whether the modest relation between hypnotic susceptibility and response to acupuncture analgesia obtained in previous experiments is enhanced over a series of treatments; (b) compare acupuncture and hypnotic analgesias; and (c) assess whether acupuncture analgesia increases with repeated treatments. Twenty high and 20 low hypnotically susceptible subjects participated on 5 different days. For half of each susceptibility group, Sessions 1-3 consisted of a baseline trial followed by an acupuncture analgesia trial. The remaining subjects had two no-treatment trials on each of these sessions. For all subjects Session 4 was a baseline followed by a hypnotic analgesia trial, and Session 5 was a repetition of the procedures followed in Sessions 1-3. Repeated exposures to acupuncture did not alter its analgesic effect in either susceptibility group; there were no instances of significant postacupuncture pain reduction. High susceptibles, but not low susceptibles, reported marked pain reduction after hypnotic analgesia. From these and previous findings it is concluded that the effect of acupuncture on experimentally induced pain is at best small and fragile.
Both in the West and in China, acupuncture has been observed to have a variable effect on pain (Bonica, 1974) . In the consequent search for a dimension of individual difference that might predict response to acupuncture analgesia, a number of investigators have focused on hypnotic susceptibility. Contradictory findings have emerged. In some cases (e.g., Berk, Moore, & Resnick, 1977; Stern, Brown, Ulett, & Sletten, 1977; Ulett, 1977) the extent of pain reduction with acupuncture has been unrelated to hypnotic responsiveness. In others, those who are susceptible to hypnosis either have been more responsive to acupuncture analgesia than their insusceptible counterparts (e.g., Katz, Kao, Spiegel, & Katz, 1974) or have shown a tendency in this direction (e.g., Kepes, Chen, & Schapira, 1976) .
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Requests for reprints should be sent to V. Jane Knox, Department of Psychology, Queen's University, Kingston, Ontario, Canada K7L 3N6. tween hypnotizability and the effectiveness of acupuncture, a series of experiments has been conducted in our laboratory. The first two of these studies produced equivocal results. Knox & Shum (1977) reported that the pain of subjects who were highly susceptible to hypnosis was significantly more reduced by acupuncture than was the pain of hypnotically insusceptible subjects, although differences between the two groups were small. In a subsequent study (Knox, Shum, & McLaughlin, 1978) high susceptibles tended to be more affected by acupuncture, but the difference between their postacupuncture pain reduction and that of low-susceptible subjects did not reach statistical significance.
The present study, the third in our series, was designed to explore further the relation between hypnotic susceptibility and the efficacy of acupuncture analgesia. As in the Knox and Shum (1977) and the Knox et al. (1978) studies, circulating ice water (coldpressor test) was used as the source of pain, and pain intensity was assessed with an open-ended verbal report scale. However, whereas experimental subjects in our pre-vious studies were exposed to acupuncture on only one occasion, high and low hypnotically susceptible subjects in the present experiment each experienced four acupuncture trials. Our purpose here was to determine whether the modest relation between hypnotically susceptibility and response to acupuncture analgesia that we had obtained previously would be altered through repeated exposure to the treatment.
A second question addressed in the present study concerns the comparative effectiveness of acupuncture and hypnotic analgesias. Knox et al. (1978) reported that for both high-and low-susceptible subjects, hypnosis was a significantly more effective analgesic than acupuncture. However, by virtue of having been screened for hypnotic susceptibility as a prerequiste to participation in the experiment, all subjects were thoroughly familiar with the experience of hypnosis prior to the induction of hypnotic analgesia during the experiment. In contrast, none of the subjects had experienced acupuncture before the test trial. One's first experience with acupuncture is likely to be associated with some anxiety and apprehension, which may well attenuate the technique's pain reducing ability. On subsequent occasions, when the subject is more at ease with the procedure, acupuncture may be a more effective pain reliever. Hence, the large discrepancy between the effect of hypnosis and that of acupuncture obtained by Knox et al. (1978) may be reduced if acupuncture is repeated. To explore this possibility subjects were given a hypnotic analgesia trial in addition to the series of acupuncture trials.
Related to the above is the more general question of the pain relieving power of acupuncture. Although numerous investigators have examined the effect of acupuncture on experimentally induced pain, they have focused exclusively on the first exposure to acupuncture. Using this approach, acupuncture has often been found to be either ineffective or no more effective than a placebo (e.g., Brennan, Welduis, & Chu, 1973; Clark, Hall, & Yang, 1976; Day, Kitahata, Kao, Motoyama, & Hardy, 1975; Kitahata, 1977; Li et al., 1975; Pauser et al., 1975) . Significant pain reduction after acupuncture has been reported (e.g., Anderson, Jamieson, & Man, 1974; Berlin, Bartlett, & Black, 1975; Chapman, Gehrig, & Wilson, 1975; Chapman, Wilson, & Gehrig, 1976; Croze, Antonietti, & Duclaux, 1976; Knox & Shum, 1977; Mayer, Price, Barber, & Rafii, 1976; Mayer, Price, & Rafii, 1977; Stern et al., 1977; Stewart, Thomson, & Oswald, 1977) , but with few exceptions (e.g., Andersson & Holmgren, 1975; Chapman, Chen, & Bonica, 1977) , the effect has been small. Whether these generally modest findings are due, at least in part, to the novelty of acupuncture procedures is a question that the present study was designed to address.
Method

Subjects
Fifty-nine undergraduates who had been screened for hypnotic susceptibility on both the Harvard Group Scale of Hypnotic Susceptibility (HGSHS; Shor and Orne, 1962 ) and the individually administered Stanford Scale of Hypnotic Susceptibility, Form C (SHSSIC; Weitzenhoffer & Hilgard, 1962) were asked to participate in an experiment that would involve physical pain and hypnosis and might also involve acupuncture. Eleven highand 5 low-susceptibile subjects refused. Of the remaining 43 subjects, 3 (2 female high and 1 male low susceptible) were discontinued for failure to respond normally to cold-pressor pain.
The final sample consisted of 40 subjects (20 male and 20 females). Of these, 10 males and 10 females were high-susceptible subjects (having scored 9 or more on each of the 12-point susceptibility scales). The remaining 20 subjects (10 males and 10 females) had scored in the low-susceptible range (4 or less out of 12) on the two scales. Within each sex, subjects were matched on the basis of their HGSHS and SHSS:C scores and randomly assigned to either the experimental or the control group with the constraint that each group contain 5 high-susceptible males, 5 high-susceptible females, and equivalent numbers of low-susceptible counterparts.
Apparatus
The apparatus used to produce cold-pressor pain in the hand and forearm has been described in detail elsewhere (Knox & Shum, 1977; Knox et al., 1978) . It consists of a 42.3-1 tank of circulating ice water kept within a range of .5 to 1.5°C by packing ice along the tank's inside walls. A movable arm rest, hinged to one end of the tank, is used to lower the subject's hand and forearm into the water at the beginning of a 60-sec trial and to raise them out again at 60 sec. However, the hand and arm are not strapped onto the apparatus, so the subject can remove them before the end of the trial if the pain becomes unbearable.
During each 60-sec trial the subject is asked to rate the pain intensity every 5 sec, so 12 pain reports are obtained per trial. The pain rating scale is one used extensively by Hilgard (e.g., Hilgard, 1975; Hilgard et al., 1974) .
It is an open-ended numerical scale for which the subject is given two reference points: 0 is defined as no pain and 10 as intense pain.
An Acupuncture Anesthesia Apparatus (Model 71.1) was used to induce analgesia in the experimental (left) arm via two needles, one inserted between the thumb and forefinger (Hoku), the other into the forearm (Hsishang). Induction time was 20 minutes for all subjects. Details of the acupuncture apparatus and procedures are available elsewhere (Knox & Shum, 1977) .
Procedure
After an introductory session in which subjects were trained to use the pain rating scale in a practice trial with the cold-pressor apparatus, each was seen on 5 different days. The same two female experimenters conducted all sessions. Experimenter 1 administered the pain trials using procedures that are standard in our laboratory (see Knox & Shum, 1977 , for details); Experimenter 2, a physician and acupuncturist from the People's Republic of China, induced acupuncture analgesia and assisted Experimenter 1 with the cold-pressor equipment.
The procedures for experimental and control subjects were as follows:
Experimental group. For these subjects Sessions 1, 2, and 3 were identical; each involved the administration of two cold-pressor trials. The first served as the session baseline and was simply a standard 60-sec immersion in ice water using the experimental arm. After the baseline trial the subject was informed that acupuncture analgesia was to be induced. Until this point the subject did not know whether the session involved treatment. At the end of the 20-min induction period the two needles were withdrawn and the postacupuncture trial was begun immediately. The maximum time between needle removal and the end of the cold-pressor trial was 90 sec. Session 4 also involved two cold-pressor trials. After the first, a session baseline identical to that for the previous sessions, the subject was informed that the second trial was to be preceded by suggestions of hypnotic analgesia, and a standard hypnotic induction plus suggestions for insensitivity of the left hand and arm were administered. Together these instructions took approximately 20 min and were followed immediately by the second cold-pressor trial. Finally, on Session 5 experimental subjects were again administered acupuncture. Procedures were identical to those used on Sessions 1, 2, and 3.
Control group. On each of Sessions 1, 2, and 3, control subjects were administered two cold-pressor trials. The first was a session baseline with procedures identical to those used for the experimental group. After the baseline trial the subject was informed that the second trial would be identical to Trial 1 and would not involve treatment. Until this point control subjects were led to believe that the session might involve acupuncture. To equate conditions across groups, subjects "rested" for 20 minutes between Trials 1 and 2 and were given the rationale that this allowed the experimental arm to recover fully from the first trial. To enhance the rationale's plausibility, bogus recordings of "capillary resiliance and diameter" were taken as alleged indicators of the arm's return to normal. (This procedure had the further advantage of ensuring that the experimenters were as attentive to control subjects during the 20-minute interval between trials as they were to experimental subjects during the acupuncture induction period.) At the end of 20 minutes, the procedures used in Trial 1 were repeated. Session 4 for the control group was identical to Session 4 for the experimental group and consisted of a baseline trial followed by a hypnotic analgesia trial. Session 5 for the control group involved a repeat of the no-treatment procedures used on Sessions 1, 2, and 3.
Results
The results are presented in two parts. In the first part data are analyzed from Sessions 1, 2, and 3; the findings are relevant to two of the questions of interest in this experiment: (a) whether the effect of acupuncture increases with repeated exposures to the treatment; and (b) whether the modest relation between hypnotic susceptibility and response to acupuncture obtained in our previous studies is increased by such repeated exposures. In the second part of the results, data are analyzed from Sessions 4 and 5, and the question addressed concerns the comparative effectiveness of acupuncture and hypnotic analgesias in experimental subjects who are familiar with both treatment procedures.
Sessions 1, 2, and 3
Pain reports. Here, as in previous work (e.g., Hilgard et al., 1974; Knox et al., 1978; Knox, Handfield-Jones, & Shum, 1979) , the data from a single pain report period proved to be a reliable indicator of our findings. Thus, for the purposes of illustration, the analysis of the ninth report-pain ratings at 45 sec in ice water-will be presented.
1 The mean pain ratings at 45 sec on the baseline and experimental trials of Sessions 1, 2, and 3 are shown in Table 1 . These data were examined by a five-way analysis of variance (Trial X Session X Sex X Susceptibility X Treatment). With respect to the questions of interest in the present experiment, it is interactions involving the trials variable that are relevant. Thus, the general question of the pain relieving power of acupuncture is tested by the Trial X Treatment interaction, and the failure of this interaction to approach significance confirms statistically the lack of treatment effect that is evident in Table 1 . Although the interaction testing the effect of practice with acupuncture on its effectiveness is significant, Trial X Session X Treatment, F(2, 64) = 3.67, p < .04, it is apparent in Table 1 that responsivity to acupuncture does not increase over sessions; pain at 45 sec is equally unaffected by acupuncture on each of Sessions 1, 2, and 3. On the other hand, control subjects appear to respond differently over sessions, with Trial 2 pain being greatest on Session 1 and dropping to approach the Trial 1 level on each of the subsequent two sessions. Although it may be tempting to interpret this finding, it should be noted that it is due in large part to the behavior of one high-susceptible female control subject. That the Trial X Session X Susceptibility X Treatment interaction approaches significance, F(2, 64) = 2.45, p < .10, attests to the influence of this subject's Trial 2 pain reports and cannot be taken as support for the hypothesized relationship between hypnotic susceptibility and the effect of repeated exposure to acupuncture. The Trial X Susceptibility X Treatment interaction did not approach significance, which indicates that overall, high-susceptible subjects in the experimental group were no more responsive to acupuncture than were their low-susceptible counterparts.
Finally, the analysis produced a significant main effect of susceptibility, F(l, 32) = 4.57, p < .04. As is evident in Table  1 , this significant effect is attributable to a tendency for high susceptibles to report higher pain levels than low susceptibles on all trials and in both treatment groups. This finding is not typical. The responsivity of high susceptibles to experimentally induced pain has differed nonsignificantly from that of low susceptibles both in our laboratory (Knox & Shum, 1977; Knox et al., 1978) and elsewhere (e.g., Hilgard et al., 1974) . Postsession inquiry. When Session 1 was over, subjects in the experimental group were asked if the effect of acupuncture had confirmed their expectations. Responses were similar to those obtained in our earlier studies; for most subjects acupuncture was a disappointment. Three quarters of the 20 experimental subjects reported that acupuncture was less effective than they had expected it to be; the remaining 5 subjects reported that they had held no prior expectations of acupuncture. High-and low-susceptible subjects did not differ in the extent to which their expectancies were confirmed.
After each ice water trial, subjects used a numerical scale analogous to the pain rating scale to rate the amount of distress they had experienced during the trial. Neither these distress ratings nor subjects' responses to open-ended questions asked after each session produced evidence to contradict the null findings regarding acupuncture in the pain report data.
Sessions 4 and 5
Pain reports. It is apparent in Tables 1 and 2 that the only occasion on which there is substantial pain reduction occurs on Session 4. High-susceptible subjects in both the experimental and the control groups, unlike their low-susceptible counterparts, produced dramatically lower mean pain reports after receiving suggestions for hypnotic analgesia. The contrast between the pain reducing power of hypnotic analgesia and that of acupuncture analgesia is reflected in the five-way analysis of variance (Trial X Session X Sex X Susceptibility X Treatment) of pain at 45 sec on the baseline and experimental trials of Sessions 4 and 5. The Trial X Session X Susceptibility interaction is highly significant, F(l, 32) = 29.73, p < .0001, and it may be seen in Table 2 that the substantial reduction in pain reports of high susceptibles after hypnotic analgesia is primarily responsible for the significance of the lower order effects of trial, F(l, 32) = 40.99, p < .0001; session, F(l, 32) = 26.72, p < .0001; Trial X Session, F(l, 32) = 26.05, /x.OOOl; Trial X Susceptibility, F(l, 32) = 18.06, p < .0004; and Session X Susceptibility, F(\, 32) = 28.75,p< .0001. The minimal reduction in pain reports after hypnotic analgesia evidenced by high-susceptible males in the experimental group appears to have contributed in large part to the three remaining significant effects: Session X Treatment, F(l, 32) = 8.12, p < .008; Session X Susceptibility X Treatment, F(l, 32) = 6.07, p < .02; and Trial X Sex X Susceptibility X Treatment, F(l, 32) = 4.40, p < .05. There were two high-susceptible subjects for whom hypnotic analgesia was entirely ineffective; both were males in the experimental group. In all other respects the group appears similar to the other high-susceptible groups.
Postsession inquiry. After Session 4, Table 2 Mean Note. M = male; F = female. subjects who had received both acupuncture and hypnotic analgesias were asked to compare the treatments. High-and low-susceptible subjects differed significantly in their assessments. Eight of the 10 high susceptibles in the experimental group, but only 3 of their 10 low-susceptible counterparts, considered hypnosis the more effective analgesia (Fisher exact test, p < .05).
As was the case on Sessions 1, 2, and 3, the distress ratings and the responses to questioning after Sessions 4 and 5 supported the conclusions drawn on the basis of the pain report data.
Discussion
In the present experiment repeated trials with acupuncture did not enhance its effectiveness; on none of the experimental trials was a postacupuncture reduction in pain reported. It is worthy of note that the group means reported here are not masking any individual cases of increased efficacy of acupuncture over trials. The only subject for whom acupuncture substantially reduced felt pain, a high-susceptible male, showed a 60% pain reduction on his first acupuncture trial and did not surpass this reduction on any subsequent session. Thus it appears that removing the novelty of acupuncture procedures does not enhance or otherwise alter their power to reduce experimental pain.
Previous studies in our laboratory had demonstrated a small but statistically significant acupuncture effect and a tendency, significant in our first study (Knox & Shum, 1977) and approaching significance in our second (Knox et al., 1978) , for high susceptibles to be more responsive to acupuncture than low susceptibles. In the present experiment, identical procedures for the induction of both pain and acupuncture analgesia were used in subjects who reported comparable expectations of acupuncture, and neither of our previous findings was replicated. All three studies share some limitations: Although experimenters were blind to susceptibility level, they were aware of the experimental treatment a subject had received; and all subjects were aware from the outset that they might be administered acupuncture on subsequent trials. Such limitations notwithstanding, we conclude that the effect of acupuncture on experimentally induced pain is not only small, as demonstrated in our earlier studies, but fragile as well; subtle variations in situation or subject may be sufficient to disrupt the effect. Thus it may be that procedures in the present experiment that were designed to minimize apprehension about acupuncture in order to maximize the treatment's effectiveness may have had the opposite result; being relatively relaxed in the laboratory may have reduced subjects' responsivity to cold-pressor pain, thereby limiting the possibility of a further reduction in pain with a mild analgesic such as acupuncture. This line of reasoning is supported by the observation that both pain and distress reports produced by subjects in the present experiment were lower than those in our previous two studies. 2 As an explanation of the inconsistencies in our results with acupuncture, it parallels that proposed in other contexts to account for inconsistencies in the results of studies for hypnotic analgesia (Shor, 1967) , placebos, and chemical analgesics (Beecher, 1959, chap. 8) .
Although it can be argued that a significant acupuncture effect will be obtained only when pain has not been reduced already by incidental factors in the experimental situation, it is clear that the effect of hypnotic analgesia is more robust. Comparatively low baseline pain notwithstanding, our high susceptibles markedly reduced their felt pain with hypnotic analgesia. Indeed, six high susceptibles reported no pain whatever at 45 sec in ice water on the hypnotic analgesia trial. One would not expect similar results from low susceptibles, and our data confirm this expectation; the pain of low susceptibles was as unaffected by hypnotic analgesia as it was by acupuncture analgesia.
